The sequence upstream of the -10 consensus sequence modulates the strength and induction time of stationary-phase promoters in Escherichia coli.
We constructed a library of synthetic stationary-phase promoters for Escherichia coli. For designing the promoters, the known -10 consensus sequence, as well as the extended -10 region, and an A/T-rich region downstream of the -10 region were kept constant, whereas sequences from -37 to -14 were partially or completely randomised. For detection and selection of stationary-phase promoters, green fluorescent protein (GFP) with enhanced fluorescence was used. To establish the library, 33 promoters were selected, which differ in strength from 670 to more than 13,000 specific fluorescence units, indicating that the strength of promoters can be modulated by the sequence upstream of the -10 region. DNA sequencing revealed a preferential insertion of nucleotides depending on the position. By expressing the promoters in an rpoS-deficient strain, a special group of stationary-phase promoters was identified, which were expressed exclusively or preferentially by RNA polymerase holoenzyme Esigma(s). The DNA sequence of these promoters differed significantly in the region from -25 to -16. Furthermore, it was shown that the DNA curvature of the promoter region had no effect on promoter strength. The broad range of promoter activities make these promoters very suitable for fine-tuning of gene expression and for cost-effective large-scale applications in industrial bioprocesses.